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In theIV*orn formul ation
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one solution is obtained for each pair of points.

In the slope approach, all points can be used. The solution is
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where the slope is obtained by the usual |east squares solution to
the 9 points in the 3 by 3 array. One slope is obtained for each
predi ctor channel .
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For hi gh peaking channels, the true slope is zero, but the
measurenents are noisy. For a sanple of 9, the noise produces a
slope that is usually significantly different fromzero. |If the
slope is set to zero, the question becones on of determ ning at
whi ch height to switch fromaveraging to doing the correction.
One way of mnimzing the error is to use eigenvectors for the
sl ope. The sl ope becones

_ 3[PCS-PCS [x[I(ref.) =1 (ref.)]

slope — >
3[I(ref.) =1 (ref.)]

where PCS denotes the Principal Conponents Scores of the

radi ances. Since there are fewer PCS than channel s, the channel
noi se is reduced. The danger of |oosing information is reduced by
cal cul ating the average of | rather than the average of the PCS
for the first term

Not e however, that it is possible to take ei genvectors of the
difference rather than the difference of the eigenvectors. The
reason for doing this is that the differences are all zero for the
hi gher peaki ng channel s, neaning that the eigenvectors shoul d
produce zero and the estimate should be the average value. The
trade is that the ei genvectors should recogni ze the cl oud
situation. This was tired and did reduce the error for the upper



channels. However, it did not work for the | ower peaking
channels. The best solution is to use the eigenvectors for the
channel s, not the eigenvectors for the cloud effects.

This study reveal ed that eigenvectors have to be used with
sone caution. There can be a problemw th the use of eigenvectors
for sone situations. If a neasurenment is for a very high peaking
cloud with a large cloud anount, the energy for the shortwave
channels is essentially zero. This can |lead to negative
radi ances. Also, if all neasurenents are too cold, the slope
beconmes zero, although this case should be trapped by other tests.



Angl e Adj ustnents

There is a need to nmake | ocal angle adjustnents for cloud

clearing. There are two approaches that m ght be consi dered.
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Do a retrieval based on cloudy radi ances. Then integrate the
radi ative transfer equation

a. Probably accurate.

b. Sl ow

Do a regression for the angle correction.
a. Accuracy is good.
b. Fast
Note that the correction nust be done on cl oudy radi ances.

Angl e adj ustnments based on IR radi ances have margi nal accuracy
at the outer scan angl es.

Retrieval s based on IR and AVSU have good accuracy.

W are evaluating the use of IR + AVBU for angl e adj ust nents.



Tuni ng
1. The tuning algorithmwas transferred to JPL.

2. Several machi ne dependent differences were resolved by setting
opti ons.

3. JPL is looking at an apparent dependency of the eigenvectors
on the machine. The code gives different values on different
machi nes. Such code is very dependent on accuracy and this is
t he probabl e cause. Al other differences have been resol ved.

O oud dearing

1. The code is being revised to work with the 100 | ayer nodel .
(Note! This is the first time sone of the nodul es have been run
since a change in progranmmers. The docunentation has saved a | ot
of time, but we have di scovered a couple areas where it needs to
be i nproved.)



Adj ust nent of Radi osondes

Radi osondes need to be adj usted because neasurenents from
different instrunments have systematic differences. Although the
differences are systematic, they are profile dependent. |If they
are to be conpared to a single instrument such as AIRS, the
systematic differences should be renoved.

1. Test on HRS

Att enpt ed
a. Find profiles with simlar radi ances
b. Profiles with different tenperature structures have

simlar radi ances

To Try
a. Find profiles fromdifferent types with simlar radi osonde
profiles.
b. Use the differences in neasured radi ances to calculate a
tenperature adjustnment - (Profiles are not identical)
c. Predict the radiance difference fromthe tenperature.
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Transm ttance Studies

Cenerated OPTRAN coefficients for AIRS (+l ASI + ITS)
Using Larrabee’s layer to space transmttances for OPTRAN to

generate AIRS transnittances

3. OPT

RAN

Generates coefficients as a function of absorber anount
not pressure

Predictand is smoboth so interpolation is easy
Architecture is easy to vectorize (has been done)
Interpol ate coefficients to pressure space

Radi ati ve transfer cal culation in pressure coordinates
I nclusion of angles is easy

Change in pressure is easy - can be used with sigma

| ayer nodel s

Change in CO, concentration is easy

For water vapor, the range of the Predictand is much
smal | er

Code is on the Internet

Way woul d one use pressure coordi nat es?

4. Future studies

OPTRAN for eigenvectors of absorber coefficients
Pl anck equi val ent for broad band region



